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Nazov projektu Evidencné Cislo projektu APVV-14-0566

Nereaktivne tavné lepidla na baze metalocénovych polymérov pre priemyselné
aplikacie

Zodpovedny rieSitel  prof. Ing. Ivan Chodak, DrSc.

Prijemca Ustav polymérov SAV

Nazov pracoviska, na ktorom bol projekt rieSeny

Ustav polymerov SASV
VIPO, a.s. Partizanske

Nazov a stat zahrani¢éného pracoviska, ktoré spolupracovalo pri rieSeni

Na rieSeni projektu sa podielali dve zahrani¢né pracoviska formou subdodavok:

1. Univerzita Tomase Bati Zlin, Ceska republika: Merania mélovych hmotnosti a distribticie
molovych hmotnosti polymérov pouzitych v projekte pre vyber zloZiek modelovych tavnych
lepidiel

2. Techniche Hochscvhule Technikum Wien, Rakusko. Testovanie optimalnych podmienok
pre pripravu modifikatora polarity tavnych lepidiel v jednom kroku su¢asne so zamieSanim
celej receptury tavného lepidla vytlacovanim a priprava vzorky

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

UZITKOVY VZOR PRIHLASKA PODANA

Skusobné teliesko na stanovenie adhéznej pevnosti tavného lepidla k substratu v trhacom
stroji

Prihlasovatel (-ia)/ majitel (-ia)

Ustav polymérov SAV; Dubravska cesta 9, 845 41 Bratislava 45; SK

VIPO a.s.; Gen. Svobodu 1069/4, 958 01 Partizanske; SK

Pévodca (-ovia)

Chodak Ivan, prof. Ing., PhD. DrSc.; Luda Zubka 9, 841 01 Bratislava 42; SK
Novak Igor, Ing., PhD.; Planckova 4, 851 01 Bratislava; SK

Pavlinec Juraj, Ing., PhD.; Gajova 2, 811 09 Bratislava 1; SK

Rychly Jozef, Ing., DrSc.; Koliskova 4, 841 05 Bratislava; SK

Vanko Vladimir, Ing.; Horna 1415/4, 958 03 Partizanske 1; SK

Preto Jozef, Ing.; Velka okruzna 1096/49, 958 01 Partizanske; SK

Hudec lvan, prof. Ing., PhD.; Topol€ianska 20, 851 05 Bratislava; SK

Cislo prihlagky 96-2019

Datum podania prihlasky 28.06.2019

PATENTOVA PRIHLASKA

Nazov Spbsob pripravy aditiva pre zvySenie polarity tavnych lepidiel
Prihlasovatel (-ia)/ maijitel (-ia)

Ustav polymérov SAV; Dubravska cesta 9, 845 41 Bratislava 45; SK

VIPO a.s.; Gen. Svobodu 1069/4, 958 01 Partizanske; SK
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Pévodca (-ovia)

Chodak Ivan, prof. Ing., PhD. DrSc.; Luda Zubka 9, 841 01 Bratislava 42; SK
Novak Igor, Ing., PhD.; Planckova 4, 851 01 Bratislava; SK

Pavlinec Juraj, Ing., PhD.; Gajova 2, 811 09 Bratislava 1; SK

Rychly Jozef, Ing., DrSc.; Koliskova 4, 841 05 Bratislava; SK

Vanko Vladimir, Ing.; Horna 1415/4, 958 03 Partizanske 1; SK

Preto Jozef, Ing.; Velka okruzna 1096/49, 958 01 Partizanske; SK

Podacie ¢islo 1000031770

Cislo prihlagky PP50034-2019

Datum podania prihlasky 29.07.2019

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1.02

1. PAVLINEC, Jifi - NOVAK, Igor - RYCHLY, Jozef - KLEINOVA, Angela - NOGELLOVA,
Zuzana - PRETO, Jozef - VANKO, Vladimir - ZIGO, Ondrej - CHODAK, Ivan. Hot melt
adhesives prepared by grafting of acrylic and crotonic acids onto metallocene ethylene-
octene copolymers. In Journal of Plastic Film and Sheeting, 2019, vol. 35, no. 3, p. 239-259.
(IF 1.71). ISSN 8756-0879. Uverejnené v r 2018 a dostupmé elektronicky, v tlacenej forme
vySloazvr. 2019

2. Tuba Evgin ,Alpaslan Turgut , Miroslav Slouf, Zdenko Spitalsky, Matej Micusik, Mehmet
Sarikanat, Zuzana Nogellova, Igor Novak and Maria Omastova, Morphological, electrical,
mechanical and thermal properties of high-density polyethylene/multiwall carbon nanotube
nanocomposites: effect of aspect ratio Mater. Res. Express 00(2019)000000, (IF-1,49) V
TLACI, PRIJATE

Odoslané do tlace, v Stadiu posudzovania

Rychly Jozef, Rychla Lyda, Novak Igor, Vanko Vladimir, Preto Jozef, Chodak lvan*
Thermooxidative stability of hot melt adhesives based on metallocene polyolefins grafted
with polar acrylic acids moieties, Polymer Testing (IF-3,05)

Pavlinec J., Novak I., Kleinova A., Nogellova Z., Preto J., Vanko V., Chodak I. Investigation
of hot-melt adhesives based on metallocene etylene-propylene copolymer, Kautschuk,
Gummi, Kunststoffe

1.06

1. PAVLINEC, Jifi - CHODAK, Ivan - NOVAK, Igor - VANKO, Vladimir - PRETO, Jozef.
Influence of polar groups grafting to metallocene polyolefins on hot melt adhesive properties
in packaging industry. In ChemZi : Slovensky ¢asopis o chémii pre chemické vzdelavanie,
vyskum a priemysel, 2017, ro€. 13, €. 1, s. 196-197. ISSN 1336-7242.

1.07

1. Igor Novak, Igor Krupa, Jan SedliaCik, Zuzana Noégellova, Jan MatyaSovsky, Peter
Duchovi€, Peter Jurkovi€ Investigation of Plastic / Wood Composites , INNOVATION IN
WOODWORKING INDUSTRY AND ENGINEERING DESIGN, 2/2018 (14): 67-70

2. Igor NOVAK, Jan SEDLIACIK, Tomasz KRYSTOFIAK, Barbara LIS, Anton POPELKA,
Angela KLEINOVA, Jan MATYASOVSKY, Peter JURKOVIC, Pavio BEKHTA STUDY OF
WOOD SURFACE PRE-TREATMENT BY RADIO-FREQUENCY DISCHARGE PLASMA
Drewno 2019, Vol. 62, No. 203 DOI: 10.12841/wo0d.1644-3985.D14.06

1.08

1. Chodék |., Omastova M., Vyskum na Ustave polymérov SAV zamerany na potenciélne
aplikacie, Zbornik 7. odborny seminar Trendy v plastikarskom priemysle 2017, str 10 — 12,
28. septembra 2017 Velka Lomnica — 0,3 AH

2. lvan Hudec, Spracovanie plastového odpadu z ojazdenych vozidiel - su€¢asnost, moznosti
a limity, Zbornik konferencie Ked odpad nie je odpadom Demanova, 10.4.2018

3. NOVAK, Igor - KRUPA, Igor - CHODAK, Ivan - ZIGO, Ondrej - PRETO, Jozef - VANKO,
Vladimir. Investigation of wood-based polymer composites. In PMA 2017 & SRC 2017 :
International Conference on Polymeric Materials in Automotive : 23rd Slovak Rubber
Conference : book of proceedings. p. 172-174. ISBN 978-80-89841-04-2.(PMA 2017 & SRC
2017 : International Conference on Polymeric Materials in Automotive : Slovak Rubber
Conference).

4. PAVLINEC, Jifi - CHODAK, Ivan - NOVAK, Igor - PRETO, Jozef - VANKO, Vladimir.
Polar groups grafting to metallocene polyolefins designed for hot melt adhesive
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compositions. In PMA 2017 & SRC 2017 : International Conference on Polymeric Materials
in Automotive : 23rd Slovak Rubber Conference : book of proceedings. Techn.red. D.
Jochec-Moskova. - Bratislava, Slovakia : Slovak University of Technology, Faculty of
Chemical and Food Technology & Polymer Institute of SAS, 2017, p. 179-182. ISBN 978-
80-89841-04-2.(PMA 2017 & SRC 2017 : International Conference on Polymeric Materials
in Automotive : Slovak Rubber Conference).

1.09

1. CHODAK, Ivan - PAVLINEC, Jifi - PRETO, Jozef - VANKO, Vladimir - NOVAK, Igor.
Effect polar groups grafting to metallocene polyolefins on hotmelt adhesive properties. In
Bio-Based Polymers and Composites : BiPoCo 2018 : 4th International Conference :
abstract book. - Budapest, Hungary : Hungarian Academy of Sciences, 2018, p. 280-281.
2. Chodak I., Processing and Properties of Rubber with Unconventional Additives/Fillers,
Europe Rubber Industry Forum 2019, All About Rubber Compounding, Vienna 8.-9.5.2019
http://www.technobiz.org/download/rubber/ERIF-2019-Conference-Book.pdf

3. FrantiSek Ivani€, Ivan Chodak Vplyv zloZenia a koncentracie termoplastického skrobu na
fyzikalne vlastnosti zmesi s polybutylén-adipat-tereftalatom Zbornik Plastko, Zlin 18.-19.4.
2018 str 137 — 141

4. NOVAK, Igor - PAVLINEC, Jiti - PRETO, Jozef - VANKO, Vladimir. Hot-melt adhesives
based on metallocene polyolefins. In PLASTKO 2018 : sbornik pfispévku z konference. -
Zlin, CR : Universita Tomase Bati ve ZIin&, 2018, p. 165-167. ISBN 978-80-7454-727-0.

5. NOVAK, Igor - PAVLINEC, Jifi - CHODAK, Ivan - KLEINOVA, Angela - PRETO, Jozef -
VANKO, Vladimir. FTIR of grafted metallocene polyolefins for hot melt adhesives. In Annals
of Warsaw University of Life Sciences - SGGW : Forestry and Wood Technology, 2018, no.
104, p. 158-162. ISSN 1898-5912.(Wood Material of the XXI-st Century : XXXII International
Scientific Conference).

6. lvani¢ F., Chodak |., Effect of composition and preparation conditions on mechanical
properties of thermoplastic starch, Modern Polymeric Materials, vol. 6, 6th Int. Seminar
Krakow 27 — 29 April 2016, pp. 111-116, Ed. Krysztof Pielichowski. 0,25 AH

7. Kruzelak J., Dosoudil R., Hudec I., Strontium ferrite filled rubber composites cured with
different curing systems, Zbornik RubberCon 2017 Rubber Products for Automotive, Prague
Czech republic, May 23 — 25, 2017, pp117 — 121, 0,3 AH

8. Holitkova P., Hudec |., Feranc J., Suty S., Kilazeova A., The properties of rubber
compounds with natural fillers, Zbornik RubberCon 2017 Rubber Products for Automotive,
Prague Czech republic, May 23 — 25, 2017, pp156 — 161, 0,3 AH

9. NOVAK, Igor - PAVLINEC, Jifi - CHODAK, Ivan - PRETO, Jozef - VANKO, Vladimir.
Metallocene polyolefins grafting designed for hot-melt adhesive compositions. In Annals of
Warsaw University of Life Sciences - SGGW : Forestry and Wood Technology, 2017, no. 98,
p. 88-91. ISSN 1898-5912. Type: AFC

Uplatnenie vysledkov projektu

K vyznamnym vysledkom projektu mozno zaratat’ dve CC publikacie a dalSie publikacie v
recenzovanych vedeckych ¢asopisoch, ako aj pomerne pocetné vystlpenia na
konferenciach, v prevaznej vacsine medzinarodnych. Z hladiska zaradenia projektu do
kategorie aplikacnych projektov je vyznamné podanie jedného uzitkového vzoru,
chraniaceho vyvinutu originalnu metédu pre hodnotenie pevnosti lepeného spoja a jednej
patentovej prihlasky, tykajucej sa spdsobu pripravy aditiva do tavnych lepidiel zvySujuceho
polaritu materialu a tym aj pevnost' lepeného spoja.

Planuje sa uplatnenie vysledkov projektu predovSetkym u partnera projektu VIPO, a.s.
Partizanske, a to jednak v suvislosti s oakavanym zvySenim vyroby tavnych lepidiel pre
lepenie papiera a viazanie knih. V ramci projektu sa vyvinuli a otestovali receptury s
optimalizovanym zloZenim pomocou planovaného experimentu, ktoré bude mozné po
prieskume zaujmu prakticky okamzite zaviest’ do vyroby.

Sucasne sa v spolupraci s Kancelariou pre transfer technolégii SAV rozbehol marketingovy
prieskum nadvazujuci na projekt APVV, mapujuci moznosti rozSirenia aplikacii tavnych
lepidiel na baze metalocénovych polyolefinov do oblasti inych aplikacii, najma ako nosice
pre aktivne latky, kde by adheziva vo forme folii po pridani aktivnych Cinidiel sluzili ako
jednoducho a rychlo aplikovatefné substraty pre kratko- a strednodobu ochranu proti korézii,
biologickym a zdravotnym vplyvom, ako aj mechanickym poskodeniam. Boli nadviazané
kontakty (napriklad aj s gumarenskym priemyslom — konferencia Europe Rubber Industry
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Forum, Viederi 2019 a RubberCon 2017), ktoré umoznia niektoré idey podrobnejSie preverit
a perspektivne aplikovat. Vzhladom na pociatocné Stadium tohto vyskumu nie je mozné
poskytnut' detailnejSie informacie.

Z hladiska vedeckého vyskumu su délezité vysledky pripravené na publikovanie v CC
Casopise Polymer Testing, tykajuce sa testovania termooxidacnej stability. Tieto vysledky
jednak dokumentuju vysoku stabilitu vyvinutych tavnych lepidiel, ale su€asne v SirSom
kontexte pojednavaju o mechanizme termickej degradacie a stabilizacie kombinovanych
systémov. Zial, tato publikacia je zatial len v stave odoslania do redakcie a nie je zaradena
do poctu vystupov projektu, a to z dévodu, ze sa nepodarilo skor odoslat’ patentovu
prihlasku pre komplikacie s definiciou patentovych narokov a nutnosti dorobit’ viaceré
experimenty nad planovany ramec, pricom viaceré udaje v publikacii suvisia s podanou
patentovou prihlaskou.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Projekt bol od zadiatku smerovany aplikacne s ciefom vyvinut tavné lepidla pre baliarensky
priemysel a pre lepenie knih. Tento ciel sa podarilo s[plnit v plnom planovanom rozsahu
tym, Ze sa vyvinuli a podrobne otestovali dva typy tavnych lepidiel, optimalizované
sofistikovanou metédou paturoviovnového planovaného experimentu, a to pre baliarensky
priemysel a pre lepenie knih, dalej sa vyvinul postup pre kvantitativhe stanovenie pevnosti
adhézneho spoja pre jednotlivé strany pri lepeni knih (vysledkom je uZitkovy vzor) a
vypracoval sa postup pre pripravu modifikatora adhézie o€kovanim polarnych vinylovych
monomérov na niektoru zo zloziek tavného lepidla (vystupom je aj patentova prihlaska), ¢im
sa prekrocil planovny pocet 1 prihlaska ochrabny dusevného vlastnictva, ¢o by do istej
miery mohlo kompenzovat oneskorenie splnenia kritéria planovaného poctu CC publikacii.
Vedecke ciele sa z kvantitativneho hladiska splnili len Ciasto¢ne resp s oneskorenim,
pretoZe z planovanych troch CC publikacii su vytlacené resp prijaté do tlace len dve.
Prakticky jedinym dévodom je, Ze s jednou publikaciou (do Polymer Testing) bolo potrebné
Cakat do podania patentovej prihlasky a publikacia sa odoslala az po ukonceni projektu. Na
druhej strane do redakcii CC €asopisov sa poslali dve dalSie publikacie s vyznamnymi
vysledkami. Najma publikacia (Polymer Testing), ktora pojednava o termooxidacnej stabilite
tavnych lepidiel by mohla vzbudit vyrazny zaujem, pretoze je zalozena na teoretickom
hodnoteni materialov pre konkrétne aplikacie.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

From very beginning the project was aimed to potential industrial application concerning the
development of hot melt adhesives (HMA) for packaging industry and book binding. The
planned goal was accomplish in full range since two types of HMA were developed and
thoroughly tested. The final compositions of both were otimized by sophisticated method of
five-level computer assisted experiment, namnley for packaging industry and for book
binding. Qantitative method for determination of adhesion joint strength was developed
including the special accessories (holders) and the method was validated. Original
procedure for synthesis of polarity modifier was proposed based on grafting the plar vinyl
monomer/e.g. acrylic acid) onto polymeric chain of metallocene polyolefins; patent
application was submitted. Thus the planned number of one IP protection was exceeded;
this could be considered as certain compensation of delay in fulfilling the number of planned
2 publications in 2019.

Scientific goals were reached only partially since instead of planned three papers published
in CC journals only two were published or accepted for publication, other two were
submitted to CC journals (Polymer Testing and KGK). The only reason for the delay
consisted in the delay in the manuscript submission until the patent application was
submitted. On the other hand two additional manuscripts were submitted with important
results. Especially the paper sent to Polymer Testing dealing with thermooxidation stability
of HMA is supposed to attract interest of scientific community, since it combines testing the
materials for specific applications with theoretical models of ervaluation of degradation
details.
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